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About course

Course description:
Instrumentation and applications of 8 instruments which were generally
Used in QA,QC,and R& D departments were explained and shown practically at sir CjIR

college of Pharmaceutical sciences, Eluru. The areas where they are used was also tgugh

Pre requisites : students who have basic knowledge on analytical techniques can join fhis
course

Course duration:.
This course is conducted from 2/11/22to from(60 30 pm to 6 pm on all working

days.



Learning objectives and outcomes

Objectives:

To reinforce chemical principles central to analytical chemistry
To introduce instrumental techniques for chemical measurement
To develop critical thinking for interpreting analytical data

To select instrumentation appropriate to the measurement need.
Outcomes:

To be able to use selected analytical techniques

Familiariy with working principles, tools and techniques

To understand the strengths, limitations and creative use of techniques for problem so




Report

Department of Biotechnology has organized a Skill Enhancement Course for 1st BSc BZB
dGdzZRSy a 2y GKS G2LIAO daLyauaNdzySyidraazyl |
over on all working days from 02/11/2022 to 28/11/2022 every day from 4:3@pm
6:00pm.Mrs N N Suneetha, lecturer in Biotechnology is the resource person.

Objectives of this course araccess to techniques invaluable in determining purity,
stability, size, conformation and binding characteristics of biomolecules and alsouceen};
that instruments operate within defined parameters to produce materials of consistent
guality and within required specifications.

30 Students have enrolled in the course, course material was provided to every registqred
student during the course to tarnal exams in MCQ pattern were conducted for 10 marlgp
each and a grand test in fill in the blanks pattern for 25 marks.

The outcomes of the course were to be able to use selected analytical techniques, to ¢ain
familiarity and to understand the strengthanitations and creative use of techniques for
problem solving.



Permission letter

Date:27.10.22

To

The

Principal,

Sir C.R.Reddy college for women

Eluru

Sub:. Request to grant permission to arrange a skill enhancement course on

instrumentation and applications '

regarding

This is to bring to your kind notice that department of Biotechnology is

planning to arrange a skill enhancement course on Instrumentation and applications for | BSc

a 60hrs course conducted from Wednesday 2nd Nov 2022.This course is
duration of the course is 60 hrs (4.30-

students. This is
conducted after the regular class work is completed. The
ge working days .In this context we request you to grant permission to conduct

6 pm) on colle

the skill enhancement course for | BSC BZBT students in Biotechnology lab from 2.11.2022.

Thanking you

Yours faithfully

~30

Signature of the HOD




Start Date : 2" Nov 2022
Duration :60 Hrs

Time : 4:30 PM - 6:00 PM

Faculty Information
Smt S.Anuradha, M.sc; BEd
Smt N.N.Suneetha, Mm.sc
Smt K.satya Sree, Msc

Instructions to Students
D 70% Course attendance is Compulsory to
get the certificate
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Organized by
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Notice to staff and students

Notice
Date:27.10.22

This is to inform that department of Biotechnology is going to conduct a skill enhancement
. This course is

course on Instrumentationsand applications from Wednesday 2.11.2022
conducted after the regular class work is completed.The duration of the course is 60 hrs.The

duration of the class is for one and half hrs(4.30-6pm) on college working days.

Student are requested to apply for this course till 29th Oct 2022.Those who are interested to
join the above skill development course are here by informed to contact HOD of applied life

sciences and register the course

[\ > \\‘z




(Estd : 1987)

SIR C R REDDY COLLEGE FOR WOMEN

(Affiliated to ADIKAVI NANNAYA UNIVERSITY, Rajamahendravaram)
An SO -9001:2015, 14001:2015, 50001:2018 Certified Institution
Included under section 2(f) of UGC
Vatluru, Eluru - 534007

We Cordially invite you to
INAUCURAITNE

SKILL ENHANCEMENT COURSE
ON
INSTRUMENTATIONS & APPLICATIONS

Guest
Sri Chalasani Viswanadha Rao, ¢orrespondont
Sir C R Reddy college for women.Eluru

Guest of Fonour

Smt P. Sailaja, Principat

Sir C R Reddy college for women, Eluru

Resawice Pensan

Smt N.N.Suneetha, tectuer
Sir C R Reddy college for women, Eluru

Daie : 2-11-2022 :
Venue : Seminar Hall
Time : 4:30pm to 6:00pm :
ORGANIZED BY
PLepartment of Bico Techonology




SIR C R REDDY COLLEGE FOR WOMEN, ELURU.

DEPARTMENT OFBIOTECHNOLOGY
SKILL ENHANCEMENT COURSE

ON

Al NSTRUMENTATI ONS & APPLI CATI ONSoO

TIME TABLE

Time: 04:30 pm to 06.00 pm
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Course Code: 22-02-01
Syllabus

|. Distillation apparatuys:

Introduction, boiling point, working and applications

1. Microscope :

Introduction, types, parts and applications

1. Muffle Furnace:

Introduction, construction, working and applications
IV. HPLC:
Introduction, instrumentation and appli&ations
V. Homogenizer:
Introduction, working and applications

VI. UV visible Spectroscopy:

Introduction, possible transitions between organic molecules, m
radiation, Absorption law and presentation of spectra

VIL.Orbital Shaker:

Introduction, types of Orbital shakers

Vil.Cooling centrifuge:

Introduction, WOrking, instrumentation and applications

easurement of absorbed




SIR C R REDDY COLLEGE FOR WOMEN, ELURU

Students Enrolled In Skill Enhancement Course

20222023

Name of the student

222611 Ch. Ramya Priya

222618 K. Bhavani

222619 K. Vardhini Sai
Lakshmi

222635 V. Jitha Pragna

222623 P. Baby Raja Sri

222632 T. Bharghavi

222629 M. Vijaya Durga

222613 D. Deepika Lakshmi

222606 A.Rachael Jyothi




222618

G. Nandhini

222622

N. Sai Prasanna

222614

M. Meghana

222628

R. Durga Sravani

222625

P. Sushma Sri

222620

M. Jahnavi

222633

T. Vijaya

222607

A.Devika

222610

Ch. Mani Deepika

222605

V. Ram Pandu

222626

P. Sailu

222627

G. Sindhuja

222624

R. Durga Pravallika

222631

Sk. Nazrin




222601 A.Bhargavi

222604 P. Lalitha

222609 A.Madhuri Sri Varsha

222612 T. Sandhya

222632 K. Naga Alekhya

222630 P. Jahnavi

222629 R. Namitha
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STUDY MATERIAL

DISTILLATION

Purification of Liquid Organic Compounds

*Distillation is the process of separating the component or substances from a liquid mixture by
selective evaporation and condensation.

Distillation is the most basic method used for the purification of liquids and for the separation of liquid
mixtures. Distillation involves the heating of a liquid to boiling and then collecting their vapours to
condense them in liquid state.

By this method,
* Separation of the liquids of the mixture, having a few degrees different boiling points,
* Separation of a liquid from non-volatile components,

* Purification of the liquid, is carried out.

Boiling point:

The boiling point is defined as the temperature at which the saturated vapor pressure of a liquid is
equal to the surrounding atmospheric pressure.

If the liquids are heated at constant pressure, for example at atmospheric pressure, the vapor pressure
increases in proportion to the heat supplied. Once the vapor pressure of the liquid is equal to the
pressure of the outside atmosphere, the liquid begins to boil. The temperature at which the vapor
pressure equals the atmospheric pressure of the outside is called the boiling point of the liquid.

If more heat is given to a liquid at the boiling point, the temperature of the liquid does not increase, but
the heat supplied ensures that the liquid becomes vapor and the temperature remains constant until the
liquid evaporates completely.

The boiling point of a substance is the temperature at which it changes state from liquid to

gas throughout the bulk of the liquid. At the boiling point molecules anywhere in the liquid may be
vaporized,

Atany temperature a liquid partly vaporizes into the space above it until the pressure exerted by the
Vapour reaches a characteristic value called the vapour pressure of the liquid at that temperature. As

;he temperature is increased, the vapour pressure increases; at the boiling point, bubbles of vapour
orm within the liquid and rise to the surface. The boiling point of a liquid vz

it aries according to the
ed pressure; , iling boint i s temperature ¥ i :
e p e; the normal boiling point is the temperature at which the vapour pressure is equal to

standard sea-level atmospheric pressure (760 mm of mercury).
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ound is dependent on the molecular mass of tl

- «bhoili yoint of a comp -
In general, the boiling pe force holding the molecules together.

compound and the strength of the attractive

Factors affecting boiling point: | .
. T i - forces is: lonic > Hydrogen bonding > dipole

1. The relative strength of the four intermolecular forces 1s: lO‘nlL > ll:\ drciv e o
| dipole > Van der Waals dispersion forces. The influence of each of these attr i

‘ rally str a hig o

depend on the tunctional groups present, but generally stronger forces means g g

point.

2 is inc i iling
Boiling points increase as the number of carbons is increased. But branching decreases boiling
point.

Boiling point of associative polar liquids is higher than the boiling point of non associative
polar liquids.

Ex: Boiling point of ethanol is higher than the boiling point of diethyl ether. Both of them have higher
boiling point than the nonpolar and nonassociative propane.

Account of Boiling Point at Different Pressures

Boiling points of liquids were reported in normal atmospheric pressure (760 mmHg) in the literature.

If the liquid is distilled at a pressure other th

. an atmospheric pressure, then boiline point varies by
depending on pressure. B )

New boiling point is calculated according to the following formula.
Logp=A/T+C

P = vapor pressure at the absolute temperature of the liquid T
A, C = Constants

**Distillation js mainly

is applied in 6 different for
purified or removed, e

according to the nature of the substance to be

1. Simple Distillation
500 | HYH
2. Fractional Distillation

3. Steam Distillation




4, Vacuum Distillation

5. Molecular Distillation

6. Fractional Distillation Under Reduced p
re

ssure

1.Simple Distillation

Distillation of the substances in simple structure
boiling heat, can be carried out under ordinar ; that are re
Y pre

adily volatile and resistant to thes
s v volatile and resistant to their own
For example: hydrocarbon ;
e 3 s, alcohols, esters, small molecule fatty zcids. amines e
; ity acids, amines are purified by this
Simple distillation i .
Simile P ('Sha procedure by which two liquids with different boiling poi
2 ) rent ] “ s C
at least 80 d'?f the procedure outlined below) can be used effecti l) 10 ¢ s :
2 ) i e used effectively to separate liguids that have
. i ifference in their boiling points. As the liquid being di il d) e s Bethave
orm wi in the - k o
e richest in the component of the mixture that boils at the ‘lr"
- -~ - PAL S

Basic Procedure:

. Check the calibration of the thermometer that is 10 be used.

k should be no more than two thirds full because there needs

2. Fill the distillation flask. The flas
o be sufficient clearance above the surface of the liquid so that when boiling commences the
liquid is not propelled into the condenser, compromising the purity of the distillate.

placcd in the distillation flask for two reasons: they will prevent

i being distilled

hat the liquid

3oiling chips should be
superheating of the liguic
climinating the possihilil} t

and they will cause a more controlled boil,
in the distillation flask will bump into the condenser.

the liquid begins to boil. Vapors will begin to rise

Heat the distillation flask slowly until
As the vapors pass through the condenser. they will

through the neck of the distillation flask.
condense and drip into the collection receiver. An appropriate rate of distillation is




he \'apO S
d wly enous_’h that all t I
inute DlStl“ﬂthn lﬂllSt OCCUr SIO VLV l l l
app O imate 20 drops per m . : w‘
s Iy di the Condensel l\/1ﬂl1_\' organic compounds are flamm ible and f vapors
iquid 1n th . -
condensc to llqll

< = o ntact \Vlth
ass ﬂ]r()"ﬂh [ll(: condac nser w ou C()lldeIISllI" [lle / 1gnit S h Y ome 1
p d (& l(h ut - y may 1egnite as the com ncon

the heat source.

ed on the

isti ains to drop from the condenser, the temperature gl;)‘slz:s/ B
el | ino steadily. When the temperature sta ey
o e 1£"t}grm:over a {\vo to three degree range c.>f tt;emperalturt .ﬂ e s
B 'dFOPS t'hat :v) in. switch to a third collection container ‘to collec . h l
temperature begins {O IS¢ acael;; should be repeated; using a new receiver any time L 1e
B “0“; . fo::;?ﬁ'zglésr E:z:;ns changing, until all of the distillate has been collected In
temperature s g o
disc[iete fractions.

T te: 4[1 ﬁ-ac” s O [he d[stl [a[e ghol{ d be S(n}ea llnll[ 1t 1s S}I()H}n l}l(]l the destr d 0"71’)01”1({
Note: on f ] ] ] ed C

4

hag been ‘)ffectl\veh) S()Dara[ecl by d]gtl”atlon

iquid i ized. If all of
Remove the heat source from the distillation flask beforj all olf .thle ]lqu;i r:lst :z:);zc:’:}z) o
iquid is disti i that peroxides, which can 1g > 2
the liquid is distilled away, there is a danger Wit
b::p;:sent in the residue left behind. Also, when all of the liquid has evaporated, the

ill ri i ibly igniting whatever
temperature of the glass of the filtration flask will rise very rapidly, possibly igniting
vapors may still be present in the distillation flask.

Never distill to dryness. The residue left in the distillation flask may contain peroxides, which
could ignite or explode after all the liquid has distilled away.

joi i a nnection
Make sure that all joints are secured very tightly. If any vapor es_cq;.)es at the co
points, it may come into direct contact with the heat source and ignite.

Never heat a closed system, the increasing pressure will cause the glass to explode. If the
distillation flask has a tapered neck, the thermometer may be placed in such a way as to bloc.k
to flow of vapors up the neck of the flask:.in effect creating a closed system; make sure that if
using a tapered neck flask, the thermometer is not resting in the lowest portion of the neck.

2.Fractional Distillation

If the boiling point of the liquids in the mixture are very close to each other then such mixtures can be
purified by fractional distillation. The difference in boiling points of the mixture is usually less than

80 . e.g. —acetone(b.p. 56°C) and methyl alcohol (b.p. 65°C). For fractional distillation, a suitable
fractionating column is placed between the flask and the condenser.

Since the procedures of simple distillation are so similar to those involved in fractional distill
apparatus that are used in the procedures are also very similar. The only

equipment used in fractional distillation and that used in simple distill
distillation, a packed fractionating column is att

the condenser. This provides the surface are
revaporize.

ation, the
difference between the

ation is that with fractional
ached to the top of the distillation flask and beneath
aon which rising vapors condense. and subsequently

The fractionating column is used to supply a temperature gradient over which the distillation can
occur.




e of the component i “ . s ’
2.Som . p S present in the azeotropic mixture can be removed from the mixture
by chemical reactions.

3. Steam Distillation

steam distillation is a separation process used to purify or isolate temperature sensitive materials, like
natural aromatic compounds. Steam or water is added to the distillationapparatus, lowering the boiling
pointsofthe compounds. These compounds should be immiscible with water. The goal is to heat and
separate the components at temperatures below their decomposition point.

The advantage of steam distillation over simple distillation is that the lower boiling point
reduces decomposition of temperature-sensitive compounds.

Steam distillation is useful for the purification of organic compounds, although vacuum distillation is
more common. When organics are distilled, the vapor is condensed. Because water and organics tend
to be immiscible, the resulting liquid generally consists of two phases: water and the organic distillate.

A Steam Distillation

Steam distillation is the preferred method used to isolate essential oils. It is also used for "steam

stripping" in petroleum refineries and to separate commercially important organic compounds, such as

fatty acids.

4.Vacuum Distillation
- o gertecs It is used for organic compounds which
Distilla . Pressure (or) Vaccum distillation. orioFgan -
FISTLUTEEF e ess xample: Glycerol. The boiling point of a liquid is the

decompose ; ir boiling points. E
at or below their botling p : . ’
temperature at which the total vapour pressure Is equal to the external pressure. This means that by

lowering the pressure the boiling point of the liquid can be lowered.

ecompose at its boiling point, we can make it to boil at a
All that we have to do is to create a partial vaccum. Under
h lower temperature and distils over undecomposed.

If we have an organic substance which d
temperature lower than its boiling point.
reduced pressure, the substance boils at a muc

Vac ; - .d for the solids. This is the purifying process for recovering
uum distillation ¢ Iso be performec

: ation can also be p

i s

mf_’urltles from resin, stain, other non-vol
solid mayter.

atile solid materials, which are inferior in impurities in the
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boiling point of the

ask would be equal to the
al to the

12 column would be equ
1g compound would be distilled
must be collected
distillate

the distillation fl
t the top of the fractionatit

d: all of the lower boilit
fractions of the distillate

igher boiling compound in the

In an ideal situation. the temperature in
mixture of liquids and the temperature a
boiling point of the lower boiling compoun
away before any of the higher boiling compound. Inre
because as the distillation proceeds. the concentration of the h
being collected steadily increases. Fractions of the distillate. which ar

sentially purified: several fractions shoul
e distillate should be distilled again to amplify the purifi

ality.

e collected over a small
temperature range. will be es d be collected as the temperature
changes and these portions of th cation that has

=

already occurred.

Raoult’s law
above a solution is equal to the vapor pressurc

Raoult’s law states that the vapor pressure of a solvent
he mole fraction of the solvent present:

of the pure solvent at the same temperature scaled by t
Psotution=Ysolvent P°solvent

P= vapour pressure
e X=number of moles
eal s S i ix
“a solutions areTu}:uform mixtures of components that have physical properties connected to their
re components. S i / 3 i
anIeCUIe?of SO]T_,[e eze so]lunolns ar;? supported by Raoult’s law stating that interactions between
s and molecules of solvent are the san le
ne as those molecules e:
r - : o > ach are b
themselves. An example of ideal solutions would be benzene and toluene Y

Azeotropes fail to co isi ili
=g ?5 c alie thzfc:r;rtlht:\El;;so;?zezdbeclzlu?e, when boiling, the component ratio of unvaporized
S et et T ‘jo\/l;flf)n. So an 'aze.otrope can be defined as a solution whose
oLl 0 e il quxl.. v I.Ttures ofhguxds called azeotropes can be encountered
concentrations usuall;’ distill at a c::sr;nlfll:::lhih?::i? ““-‘:“res \\;‘el‘ Ty

g perature and can not be separated by distillation.

Examples of such mixtures are 95% 5
arn 3 o ethanol-5% water (bp 7 9
4.7 °C), 74.1% benzene, 7.4% water, 18.5 % ethanol ((b;fG‘tsbl) S ek

The azeotropic ¢ siti i
4 omposition som i .
sometimes higher. Mixtures oftheet::esbboIIS lower the than boiling point of its components 1
o substances at compositions otl i
pa——— s other than those given above behave
g < >h:

zeotropic mixture 1

Azeo P s can be separated th their components by various tl

— . - < s methods.
T'he most important of these methods are;

1. Another liquid i
is added to the aze i Y
the mixture can be distilled themzeatrape: mixtare-fovtorredueiths vapor pressu i I
; { sure ratio anc




5. Molecular distillation

Molecular distillation is considered as the safest mode of separation and to purify the thermally
unstable molecules and related compounds with low volatility and elevated boiling point. The process
distinguishes the short residence time in the zone of the molecular evaporator exp;sed to heat and low
operating temperature due to vacuum in the space of distillation.

The separation principle of molecular distillation is based on the difference of molecular mean free
path. The passage of free path for molecules should be collision free.

Lang;.nuir and I.(nudsen'in'volved in the theory of molecular distillation derived an equation which
described the yield of distillate for molecular distillation.

g
%

Here the ambient pressure is lower than the 0.001 mm Hg pressure. With this method, it is possible to
reduce the boiling point by 200-300 ° C.

6. Fractional Distillation Under Reduced Pressure

The difference from the simple vacuum distillation of the system is that there is a liquid mixture to be
distilled and that it is separated by attaching a fraction header. In addition, the container to which the
separations are to be collected is slightly different from the one used in the other.

SUBLIMATION

Sublimation is the direct change of a solid to vapour on heating without going through the liquid
o

state. Used to separate volatile organic compounds from non volatile impurities e.g. Naphthalene,

benzoic acid, anthracene, camphor.
The substances that sublime can be purified by this method, provided the impurities present does not
y form vapours, when solid compounds are heated. without

sublime. Many organic compounds directl IS QS ¢
apours the solid is directly obtained.

becoming a liquid at any stage. On cooling the v

A mixture of two compounds can be separated by sublimation.




1 Introduction

The _mlcroscope is a valuable instrument. There are many small objects or
details of objects which cannot be seen by the unaided human eye. The
microscope magnifies the image of such objects thus making them visible to
the human eye. Microscopes are used to observe the shape of bacteria,
fungi, parasites and host cells in various stained and unstained preparations.

There are many different microscopes available. This guide provides:

o

O

A brief background on microscopes and microscopy (Chapters 2—4).

How to maintain a microscope in good condition. Chapters 5-10
describe routine maintenance procedures as well as Dos and Don'ts for
proper use of the microscope.

When and how minor repairs should be undertaken at the local level.
Chapter 11 includes brief guidelines regarding minor repairs at the local
level.

A troubleshooting guide for common problems.

This guide is intended for peripheral health staff who use,
maintain, and repair microscopes.




2 Types of Microscopy
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Types of M icroscopy

Phase-contrast microscopy

Phase_—contrast microscopy allows the examination of live unstained
organisms. For phase-contrast microscopy, special condensers and objectives

are used. These alter the phase relationships of the light passing through the
object and that passing around it.

Fluorescence microscopy

In fluorescence microscopy specimens are stained with fluorochromes/
fluorochrome complexes. Light of high energy or short wavelengths (from
halogen lamps or mercury vapour lamps) is then used to excite molecules
within the specimen or dye molecules attached to it. These excited
molecules emit light of different wavelengths, often of brilliant colours.
Auramine differential staining for acid-fast bacilli is one application of the
technique; rapid diagnostic kits have been developed using fluorescent
antibodies for identifying many pathogens.




s of Microscopy
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Light microscopy
Brightfield microscopy

This is the commonly used type of microscope. In brightfield microscopy
the ficld of view is brightly lit so that organisms and other structures are
visible against it because of their different densities. It is mainly used with

stained preparations. Differential staining may be used depending on the
properties of different structures and organisms.

Darkfield microscopy
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3 Parts of the Microscope

The main parts of the microscope are the eye-pieces, microscope tube, nose-

piece, objective, mechanical stage, condenser, coarse and fine focusing
knobs, and light source.

EYE-PIECE

MICROSCOPE TUBE
NOSE-PIECE
OBJECTIVE
MECHANICAL STAGE

SLIDE HOLDER COARSE FOCUSING KNOB
CONDENSER

IRIS DIAPHRAGM = FINE FOCUSING KNOB

ILLUMINATOR




parts of the Microscope

Eye-pieces

5 The specimen is viewed through the
eye-piece (Fig. 3.2).Ithasa lens
which magnifies the image formed
by the objective. The magnifying
power of the eye-piece is in the
range 5x-20x. A movable pointer
may be attached to the inside of the
eye-piece.

In bi : ’
n binocular microscopes, the two eye-pieces can be moved closer or

farthfar apart.to adjust for the distance between the eyes by pulling—
pushing motion or by moving a knurled ring.

Microscope tube

O The microsco i
pe tube is attached on
top of the arm. It
. It can be of the

1 .
monocular or binocular type. It supports the eye-piece on the u P
pper end

Mechanical tube length

= gth is the di

objective is ing Sanee byt

: ctad ween the

BiSeaific and the top of the draw-tube intp laC;_Where s
0 which the eye-




Parts of the

Microscope

O In modern microscopes it is not

tubular; it contains prisms that

bend the light coming up, thus

providing a comfortable viewing
angle (Fig. 3.3). In a binocular
tube, the light is also split and sent
to both eye-pieces.

PATH OF LIGHT IN A BINOCULAR TUBE

Fig. 3.3

Do not interchange the objectives of two microscopes if the
specified mechanical tube length is different.

Nose-piece

O The nose-piece is attached under
the arm of the microscope tube.
The nose-piece (Fig. 3.4) houses
the objectives and rotates them.
The objectives are arranged in
sequential order of their
magnifying power, from lower to
higher. This helps to prevent the
immersion oil from getting onto
the intermediate objectives.




Objectives

)
P

arts of the Microscopee

P

The image of the specimen first

asses through the objective (Fig.
3.5). Objectives with magnifying
powers 4x, 10X, 40x and 100x are

commonly used. The magnifying
power is marked on the lens and is
usually colour-coded for easy

identification.

[ The 100x objective is for oil immersion. ]

;ic numerical aperture (NA) is the measure of light-gathering power of a
ens. The NA corresponding to the various magnifying powers of the

objective is:

Magnification

Numerical aperture

10x

0.25

40x

0.65

the quality of the i
blurred or hazy,

aced
e e air,
glass. Therefore, it improves

is no s :
tused, the image appears
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parts of the Microscope

Two-sided mirror

o A mirror (Fig. 3.7) is the simplest
illuminator. The two-sided mirror
provides necessary illumination
through reflection of natural or
artificial light. It has two surfaces,
one plain for artificial light and
other concave for natural light. It is
supported on two sides by a fork
fixed on a mount in a way that
permits free rotation.

A mirror is usually fitted on a mount or at the base of the
microscope.

Built-in light sources

An illuminator is built into
) the base of t i
provides the best illumination. O ne o osHOPe. A halogen bulb

n to i : : : :
holder to fit the filter of desired qua.lilt)yOf SR AT Incbule Bleer

Filters

O Blue filters are used to cha

a more natural white light

O Green £
iiter:
Smay be usefy] in some situati
uations,
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Muffle Furnace

A nufMle furmace s a0 femace wah an extenully beated olember, the walk of whxh raduntly

heat the contents ol the clumber, so that the material bemp heated has o contact with the (e

Mudle Benaces ane most olen aulewed o Libortoones as o comgact s of creatmg extrenaly

heeh-tenperature atmospheres. They are enplyed 10 test the clamcterstics of muteruls at

eatrenwcly hegh and acowe wenpemnaes. A mullle face wabo kpown as a retont furmace

CONSTRUCTION OF MUFFLE FURNACE
Fumace consists of:

» avented heating chamber

» atemperature controller

~ a door safety switch for operator satety
s T wrnamn boue

et
Fabhmew dovicn

Done sompars tnce

leei P o wapph

-
T g 4w ¢ o —
st v —

Horizontal Rectangular light weight with Triple ‘f“”“’ construction

Working Chamber srade of Ceramic with Alumina Muffle

Chamber Made of Mild Steel finished with High Temperature Resistant Aluminum Pamnt.
Exterior Made of Heavy SWG. Mild Steel Powder coatec

High Dense Insulation Between Two Walls ( Asbestas free)

Rear side of the Furnace
With Exhaust Pipe fitted with ‘
’.‘“l“ Quality Heating System (kanthal A 1), Embedded in ceramic Muffle

Long service life
Fully Open able Doot System

C
mperd + up 1o Maximum: 1600
Temperature up to M scroprocessor Based PID Digital Contraoller

v
v
v
v
v
v
v
v
v
v
4

Temperature Controller: By M




WORKING OF MUFFLE FURNACE

.
A muffie furnace isapiece of cven-type equipment that can re

by putting a high-temperature heating coil in an insul
effectively acts as a muffle, preventing heat from e

ach high temperatures, Itusually vorks
ated matenal, The insulating material
scaping

Funace o waally beated o desued winpenitires by

Comdictaon

Comecton

Blhckbody rzduton from electnical-resistance beatmg ehements

A precious metal thermocouples senses the temperature in the chamber and transmuts this
information to the temperature control in millivolts, The control section consists of a
temperature controller, a current contraller, a transformer, a contactor (relay), a circuit
breaker. The temperature controller senses the furnace temperature (by means of the
thermocouple) and adjusts electricity to the heating elements by means of the current
centroller. The current controtler controls electricity to the heating elements by adjusting the
magnitude of the electrical current {rather than turning the electricity completely on or off).
This is the preferred method of controlling electricity to molybdenum disilicide heating
elements. When all the nccessary work is done and the current is controlled then sample gets
heated to the desired temperature and then removed.

There is usually no combustion involved in the temperature control of the system, which allows
for much greater control of temperature uniformity and assures isolation of the material being
heated from the by-products of fuel combustion.

Applications
itis used for high-temperature applications such as:

Fusing glass

Creating enamel coatings
Ceramics

Scicdering

Brazing

They are also used in many research facilities, for example by chemists in order to determmune
what proporticn of a sample is non-combustible and non-volatile. Advances in matenals for
heating elements facilitate more sophisticated metallurgical applications
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nulsions znd dispersions encompzss a significant number of products that would
tem to ke, on cursory examination, totally unrelated to each other in form, substance
1d method of production. However, 2 more detailed investigation would reveal that
2ny basic elements are common to zll emulsions and dispersions. To discuss the
pics of homogenization and emulsification in a reasonzable space, it is necessary to
late thece processes to the basic
*hough this handbook will examine general conditions of homogenization, it is
asonable to erpect that most emulsions and dizpersions will respond in similar wz

these processing techniques.

OMOGEMNIZATION

the World's Fzir in Paris in 1900, Auguste Gaulin exhibited his invention... 2
3cess for “treating” milk. According to the literature and publications of that time, the
4 "homogenized” was first used to describe milk treated by the Gaulin machine.

“refore, the terms *homogenization” and “homogenizer” historically relate to the

ICE55 and €quipment developed by Gaulin. The homogenizer basically consists of a

ive-displacemant pump to which is attached a homogenizing valve assembly. The

mp forceg fluids through the homogenizing valve under pressure. (This is described

Nore detajl |

ater in the handbook.) The term “homogenization” réfers forihia process
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tion that occurs viithin the homogenizing valve assembly. Today, the terms







